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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of a larger 
heat load imposed on a polarizing plate in a display in which the 
brightness is given precedence due to use of the wavelength 

region hot used irTa^yisplay^in which"tfTe 

given precedence when a single device is used to realize either 
of the displays with the precedence on the brightness and with 
the precedence on the color reproducibility. 
SOLUTION: In the display device provided with a means to make 
the color purity of at least one color out of a plurality of colors 
variable, the polarizing plate placed on an optical path of light of 
which the color purity is varied with a means for making the color 
purity variable is provided with a heat transmitting transparent 
substrate with >2 W(m.K) thermal conductivity so as to reduce 
the heat load imposed on the polarizing plate. 
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♦ NOTICES * 

JPO aad HCIPI are not responsible for any 
damages caused by the use of tbis translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



rcS n^The display characterized by having at least one polarizing plate which has the transparence 
uie whJ which said display consists of fluorite in the display which forms an "^^^^y mod^^^^^ 
the light of two or more colors from which one or more display devices with the light from the light 
««^urce are illuminated and a color differs mutually by this display device. 

SS^rS spS^^^^^ by having the transparence substrate with which at least one display 

detain s;Slon?or more display devices consists of fluorite in the display which fonns an miage^^^^^ 
modulating the light of two or more colors from which one or more disp ay devices with the light from 
the light source are illuminated, and a color differs mutually by this display device. 
rSa m 31 Said display is a display acconiing to claim 1 or 2 characterized by having the means wh ch 
makeTadiustable color purity of the light of at least one color in the light of two or more of sa^ colors. 
SSi^iSfdisplay which forms L image by modulating the light of two or more colors from which 
one or more display devices with the light from the light source are illuminated, and a color differs 
mut^Z by this display device this display It has the means which makes adjustable color punty of the 
^TolltlZone color in the light of Wo or more of said colo«. The d splay characterized by hav^^ 
Sie Dolarizing plate equipped with the transparence substrate with which it is m the optical path of the 
IJhrS carchan% color purity with the means which makes said color punty adjustable, and thermal 

Lne oTmore display devices with the light from the light source are illuminated, and a color differs 
™tual y by this display device this display It has the means which makes adjustable color punty of the 
S^of at least one color in the light of two or more of said colors. One display device in said one or more 
Say ^eSs Tl^e di^^^^^^^ by being in the optical path of the Ught which can change color 

S wiS^tS nieans which makes said color purity adjustable and having the transparence substrate 
with which thermal conductivity contains the ingredient more t^?^ 2W/(m-K). 
rciaim 6] The means which makes said color purity adjustable is the display of c ami 3 ^""'^^yj 
teimTublication characterized by the ability to adjust whether the light m a certain specific wavelength 

fclat^vtsl^^^^^^^^^ 

has a peak in a certain wavelength in said a certain specific wavelength field. „nnm 
[cLirS] The display accordini to claim 7 characterized by said a certam wavelength being 570nm or 

^°lSm "'TaidVight' source is a display according to claim 8 which is a high-pressure mercury lamp and is 
rhararterized bv said a certain wavelength being about 580nm. , . ^ , . • j u 

fSTi! The mel which makes said color purity adjustable is a display clami 3 characten^^d », 
havl^^ a means to take an optical element to the optical path of the light which can change said color 
S or to chlSele posmre of the optical element in the optical path of the light which can change 

char^teriLd by taking a dichroic mirror in and out to the optical path of the hght which can change said 
color purity, and making color punty adjustable ^ k„ f«r thermal ronductivitv 

[Clai^ 12] Said transparence substrate is a display claim 4 ^^ar^.^^^ed by fo^^ 

forming the thin film or sheet metal which consists of the mgredient more than 2W/(m-K), and changing 
on a certain transparence substrate thru/or given in 1 1 any 1 terms. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/traiuweb_cgi_ejje?u=http«/o3Ao/^^^^^ 3/4/2005 



Page 2 of 2 



rciaim 1 3] Said transparence substrate is a display claim 4 characterized by thermal conductivity 
diamond thru/or a display given "^J\^y ^-.^^^^^ ^^^^^ ^hich divide the white light 

image light ftom two or more display devic^ ri™ Jd bv SmstSling and said two or more dispUy 

more of these colors thru/or a display given m 17 any 1 terms^ characterized by being constituted so 
intersect perpendicularly substantially. ^ t,^„:„a « nmiection svstem for carrying out expansion 

n xhe disolav device characterized by having the mechanical component formed on the 
[Claim 22] The transparence substra^ f fluorite, and the 



[Translation done.] 



http.//www4.ipdl.neipi.goop/cgi-hinAra,Uweb_cgLejie?n.h..p%3A^^^^^^ 



3/4/2005 



Page 1 of 7 



* NOTICES* 

JPO and NCXPI are not responsible for any 
damages caused by tbe use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Detailed Description of the Invention] 

a computer image, and the video image by the big screen. 

rSption of the Prior Art] In recent years, the projection mold display which raised brightness is called 

etc. are used as color separation and a synthetic ^f V^^ ^^^^^^^ ^ ^^i^^ the spectral transmittance 
[0003] The red band light which penetrated the ^^^^ out incidence to liquid 

shown in drawing .16 (a) is shown changes an ^P^^^^^ Pf *.^0 de^^^^^ ^^^^ 

and it carries put incidence to a projector lens 10. incidence of the green blue band 

[0004] On the other hand, it is reflected the ^^^^^^^ 2 in which the 

light which changed the optical path 90 ^fff^^.l'^^^^^'^p'" 16 (b) since the dichroic mirror 
spectral transmittance shown in drawing 16 (b) is «^°^°:^Xted ^d ieen b^^ light changes the 
I?M 2 has the property of reflecting green band ^^J^'^^^ ^^^^^^^^ 8G through the 

STSywffitoSrnr^^^^^^ 

projector lens 10. j reflection mirrors M2 and M3, and field lens 

[0005] Through a condenser lens 1 , a relay lens to^^'^f,' . • pj^ 2 is carried out to liquid 

»U display c^^<» - -mber of p,xe,s - by 

^ . .. 3/4/2005 
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raising almost at least 770,000 the things of 60% of numerical apertures and the power consumption of a 
lamp, the brightness on a screen is improving and the miniaturization of a liquid crystal display 
component is also progressing. _ . 

[00081 However for the reason, the thermal load concerning a polarizing plate required for a liquid 
crystal display component becomes large, and another problem of the performance degradation of a 

polarizing plate will arise. . . i j- i tu 

[00091 it - in addition, when one equipment realizes the display which gave pnonty to the display or me 
color-reproduction nature which gave priority to brightness which is indicated by JP,07-072450,A, in 
order to use the wavelength field (from about 570nm to 600nm) which was not being used in the case ot 
the display which gave priority to color-reproduction nature in the case of the display which gave pnonty 
to brightness, a bigger thermal burden will be placed on a polarizing plate. , 
[0010] What is necessary is just to use the sapphire (42W/(m-K)) which has a glass substrate about 40 
times the thennal conductivity of transparence as a substrate of a polanzmg plate as indicated by JF,1 1- 
231277 A in order to solve the thermal burden placed on this polarizing plate. However, when it is going 
to solve the problem of a thennal burden using sapphire simply, in a projection mold display which 
realizes the display which gave priority to the display or color reproduction nature which gave priority to 
the brightness of the projection mold display of 3 plate methods like drawing..l5 , or JP 07-231277,A with 
one equipment, the silicon on sapphire of a total of six sheets will be needed, and it will lead to a big cost 



nsc 

rooi 11 Moreover, if it is going to raise cooling effectiveness with a cooling fan, problems, like the power 
consumption of a cooling fan increases will arise. When one equipment realizes the display which gave 
priority to the display or color reproduction nature which gave priority to brightness which is especially 
indicated by JP 07-072450,A, it had to set up in consideration of the time of the display which gave 
priority to the brightness whose quantity of light increases, and will have cooled vainly m the case of the 
display which gave priority to color reproduction nature, and cooling IS not desirable ,.^,.^f 
[00121 Moreover, although the method of changing the power consumption of a cooling fan in the time ot 
the display which gave priority to the display or color reproduction nature which gave priority to 
brightness is also considered, the system which changes power consumption will have to be mcoiporated 
and it will lead to a cost rise or increase of a tooth space. ^■ 
[0013] Then, this invention aims at offering the display which becomes possible [ attammg mitigation- 
zation of cost ] by having the means which makes adjustable color purity of the light of at least one color 
i^t^or more colors, and being able to mitigate the thermal load to a polarizing plate on the occasion of 
changing the color purity of the Ught of said at least one color, and low-electnfymg a coohng fan. 

[Me^ans for Solving the Problem] (1) A display according to claim 1 illuminates one or more display 
devices with the light from the light source, and is characterized by having at least onc^P^^^^mmP^^^ 
which has the transparence substrate with which said display consists of fluonte in tte display which 
forms an hnage by modulating the light of two or more colors fiom which a color differs mutually by this 

mS] (2)1' Ssplay according to claim 2 illuminates one or more display devices with the light fi-ona the 
light s^^^^^^ and is^haracterized by having the transparence substrate with which at least one display 
dfvLe in said one or more display devices consists of fluorite in the display which fonns an image by 
modulating the light of two or more colors from which a color differs mutually by this display device. 
S] 3) According to claim 1 or 2, as for the display according to claim 3, said display is charactenzed 
by haiing the means which makes adjustable color purity of the light of at least one color m the light of 

Tomi] r4Tfntt;5^; which fonns an image by modulating the light of two or mc,« color, fronj which 
a display according to claim 4 illuminates one or more display devices with the light from the light 
Lurcefand a co Jdiffers mutually by this display device This display has the --J^J^ic^^^^^^^^ 
adjustable color purity of the light of at least one color in the light of two or more of said colors It is in 
SJ^oi^U^rpl of the light which can change color purity with the means which makes said co or P^ty 
adjustable, and is characterized by having the polarizing plate equipped with the transparence substrate 
with which thennal conductivity contains the ingredient more than 2W/(in-K). _ .„i,;^i. 

Tool 8] (5) m the display which fonns an image by modulating tiie light of two or more coloi^ fi^rn which 
L display according to claim 5 illuminates one or more display devices with Oie light from the ligt 
source, and a color differs mutually by this display device This display has the means which makes 
adjustable color purity of the light of at least one color in the light of two or more of said colors. One 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/4/2005 
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SS 3 thJor 5 any 1 tenns is ch Jacterized by the ability to adjust whether the hght m a certam 

E hall peak in a certain wLelength ir. said a certam sp«:ific --t^J^ f-^;^^^^^^^ 
[0021] (8) It is characterized by a display according to claim 8 being 570nm or more 600nm or less 
arcordine to claim 7 for said a certain wavelength. i „ j 

foSSlTI) Lid ISht source of a display according to claim 9 is a high-pressure mercury lamp, and it is 
rharficterized bv said a certain wavelength being about SSOnm. . . * ui 

( 0)Tme^^^^^ which a display according to claim 10 makes said color punty adjustable 
LSng to ciaim 3 thru/or 9 any 1 terms is characterized by having a means to take an optical element to 
^^o^ f I%th o7th^ light which can change said color purity, or to change the posture of the optical 
element in the optical path of the light which can change said color punty. 

[S] 1 ) It is charaS erized by for a means by which the display of a publicaUon makes saul oU,r^ 
purity adjustable according to claim 10 taking a dichroic mirror m and out of claim lOJOOO 01 1 to the 
ErZhofthelightwhichcanchangesaidcolorpurity,andmakmgcolorpunty . 
misl a1? ?hfdiX acc^^^^ to clfim 12 is characterized by for said transparence substeate forming 
rSfilm or sheH^^ with which thermal conductivity consists of the ingredient more than 2W/(m- 
K?on^ c^S Sw^ce substrate, and changing according to claim 4 thru/or 11 any 1 terms. 
Sn9^U 1 ^rxLTsSSTccording to claim 1 3 is characterized by thermal conductivity contauung the 
K« SrW/^Kras for said transparence substrate according to claim 4 thru/or 1 2 any 1 

r00271 ( 1 4) The display according to claim 14 is characterized by said transparence substrate containing 
^pphire^^a^^^^^ least onlor more ingredients in a diamond according to claim 4 thru/or 13 any 1 

ra0281 (1 5) The display according to claim 15 is characterized by forming said transparence substrate 

m^^nTrsTThe disDlav according to claim 1 8 is characterized by having a dichroic pnsm for 

intersect peipendiculariy substafflially ^<:"<^8 t")|m 1 ^ by having a pwjection system 
publication according to claim 1 thru/or 19 any 1 terms. mechanical 

™:,v?™rnT,^=nrrs.ri!ch%'o^^^^^ 

^^Z'S:^^^'^:^^^^ consists of fluo* an. said transpa^tc. 



substrate. 
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creatrng a aispiay oeyic ... ^ost can reduce the number ofsheetsofa high heat transfer 



examples of a design atthe time of usmg a^^^^^^^^^ 

not pass over these numeric values to an example to f^J^^^'^Y'^^ drawing 1 the white light injected 
Various values can be set up according to the class °f 1^8^^/°"^^^; J^^^^ Jflectir 2 and 

from the light source section 1 of ari ^^t'-^^^fJ^P'^^^^.'^^ "^^^^^^^ into which the 

ed with a projeclor lens 10. j |j . penetrated the dichroic mirror DM 1 in 

[0040] By the total reHection m.rror "1 . ll« "^^^^ ^ ^ 90 degrees, and 

which the spectral transmittance shown m <lmmgf « ^'^S i^to" e optical path, it penetrates an 

dichroic prrsnj 9, and it ^/J,^^^^^^^ Larries out inddence to liquid erystal 

exist in an optical path, an optical eiemem . modulation s carried out here, 

display component 8R, according to an ^^V^^g'^^'' " ^^^J^^^^ a dichroic prism 9, and it 

inddence of the light by which light "^^^^ulati^n was ca^^^ P ^^^^ 
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band lisht which changed the optical path 90 degrees is carried out to the dichroic mirror DM 2 in which 
Sp^fiurlnsS^ shown in dmwing 3 (b) is shown. From drawing 3 (b), since the dichroic mirror 
SMTharEope^^^^^ green band light G, it is reflected, and green band light changes 

S^opSU Tie^^^^^ it carries out incidence to liquid crystal display component 8G through field 
eL vTaridTght modula^^^^ is carried out here according to an input signal. Incidence of the^- ^^^^ 
Ught by which light modulation was carried out is carried out to the order of a dichroic pnsm 9 and a 

mMTmougl^^ condenser lens 1 1, a relay lens 12, total reflection mirrors M2 and M3, or field lens 7B 
Snce of the blue band light whi;h penetrated the dichroic mirror DM 2 is carried out to liquid crystal 
Srcomp^^^^^^ 8B, and Ught modulation is carried out here according to an input signal. Incidence of 
Slue 3 l^ht by which light modulation was carried out is carried out to a dichroic pnsm 9, and .t 
Sia^les ^itkal pith 90 degfees with a dichroic prism 9, and it carries out incidence to a projector lens 

ro6441 Here when the optical element 13 is not inserted into the exposure optical path, although it is 
K thi r^quired color purity in a natural drawing display etc. the color P^"ty f errnined witii th^^^^^ 
wrvelenSi of DM 1 and DM2 serves as a bright display, for example, is set as sufficient color purity for 
Te ptsentation ^ a firm or a school. When the optical element 13 is not mserted into the exposure 
ontiral nath about 570-600nm band light is also used as incident light. , , . , 

iZs] On^hf^ontfa^, when quality high displays of color purity such as a -turd d-^^^^^ - 
reauired an oDtical element 13 is inserted into an exposure optical path. If an optical element 13 is .. 
Sened into an^ optical path, about 570-600nm band light will no longer be injected to a iquid 

r^sraVdSay component side, about 510-570nm Hght v^^ll be used as a green band display light, and 
incidem light about 600nm or more will be used as a red band display light. ^i^a^r^ 
m046] Th? spectral character^ 
LwLndr^.g4 Anopfi^^^^^^^^^ 

'^:::^LT^^c:i .iJ^m U, W and permeabilUy are set up so that color punty and color 

irt ch^^^^^^^^ 4 . TheTefore, it leads also to the fall of cost by being able to ease the 

ht^al S^^^^ plate of each wavelength field because the red wavelength field where 

w^mmm 

More^C tLrd?^^^^^^^^ element 13 of operation is not limited to these. Moreover, actuation 

. ■ ■■ 3/4/2005 
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is also between the liquid crystal display components of DM1 to a green wavelength optical path, you 

[oSzfThTTpeSral characteristics at the time of insertion of an optical element 13 and un-inserting are 
shown in drawing 9 . An optical element 13 can be inserted into an exposure optical path, and color punty 
can be raised by not using 570nm - 600nm light. However, if the light in which color y /^""^"^^ 
reduced is intercepted, although color purity will improve, the quantity of light wiU fa^l. In thfcase of &e 
above-mentioned optical element 13. a cut band and permeability are set up so that color punty and color 
balance can be secured without reducing the quantity of light sharply. , ., . . _ . . ^ „..,„*itv of 
[0053] Moreover, it is only a green wavelength field that m a configuration l^^^™-^^«^;J"^'Xe 
ight changes as shown in drawing 9 . Therefore, it leads also to the fall of cost by being able to ease the 
thermal lotd of the polarizing plate of each wavelength field because the green wavelength field where 
specific gravity is set to blue and a red wavelength field, and the quantity of light changes cooling 
aLrding [ the substrate of the polarizing plate of blue and a red wavelength field ] to a cool'^g Jnj^^' 
using cletr glass uses the substrate of a polarizing plate as sapphire, and reducmg the number of sheets ot 

[0054" Moreovera fan's low electrification and miniaturization are ^"mned and the problem of^^ 
s also eased [ be / what is necessary / just in blue and a red wavelength field w. hout the quantity of hght 
change by cooling by the cooling fan for specific gravity ]. The part light wave length property of DM1 is 
not limited to these, and may use two or more optical elements according to this property. 
ro055? Although two silicon on sapphire is used as a substrate of a polarizing plate m drawmg 1 , it is not 
limited to this number of sheets, a^d an ingredient with other sfiU higher thermal conductivity, such as not 

S^56T^t?e^l^^^^^^^^^^ . 
shown in [example 3] drawing 1 0 . Although the example which used two or more liquid crystal display 
Smponents has'lo far been ^ven in the examples 1 and 2, it is not limited to this and the color display m 
one sheet is also possible. This is explained as an example 3 of this invention below. The spectral 
rnsiSre of Kichroic mirrors%Ms 7 in the thing of the above-mentioned con^^^^^^^ is shown 
in drawing 1 1 . Drawing 1 2 and drawing_l3 show the internal configuration and optical-path Fig of the 
outline of the optical path of this example, and the liquid crystal display component 8, '^^^^'fll, 
mil] The dicLic mirrors DM4-DM6 in which the spectral reflectance shown m drawng 1 1 is shown 
divide into blue, green, and red band light, and the micro-lens array 14 m which these blue, gre^. and red 
S fight were preparoi at the light source side of the liquid crystal display component 8 is "xadrnted by 
Sen' angle dfffeLt, respectively. The liquid crystal layer 16 of the ^"^^^-^^'^^^'if^^^^^^ 
display component 8 has separated to the pixel corresponding to blue, green, and red band l>ght, as shown 
in £wingT4 and it is driven independently, respectively. And after blue, green, and red band light pass 
L m[cro lens 14, the distribution exposure of them is carried out for every color at the pixel to which the 

?oWone?qu'!p^^^^ realized the display which gave priority to the display which gave Pnority to 
iolor eproduction nature by replacing DM6 which had the spectral characteristic of dr^w«ig.U (c) m the 
oS Sr^d DM7 with the spectTal characteristic of drawing JJ (d), or brightness. When the display 
S DM? whSh gave priority to color reproduction nature without 570mn - 600mn hght when DM6 was 
^an opticIlT^lfL in an optical path, it becomes the display which gave pnonty to bnghtness usmg 

Ssfusre sul^on on sapphire as a substrate of a polarizing plate required before arid after a liquid 
crista d^y Lmponent, thfthermal load to the polarizing plate in the case of the ^1.^^^ -^^^^^^^^^^ 
priority to brightness is also mitigated, and it leads also to low electrification of a cooling fan. In addition, 
a general metal mirror is sufficient as DM7, without limiting to a dichroic mirror. 

m060] Thus, the device it is made [ device ] to insert [ device ] in an optical element «,'^P°^"'-«.°P'f^a' Pf 
can be estab ished, and two kinds of display quality can be realized. In addition, it is also possible to also 
Srfom insertt^^ ^nd detachment of an optical element manually and to constitute combming the gray 
^Ss^rom power and a power transfer machine. In addition to it. the thermal load of a polanzmg plate is 
also eased by using sapphire as a substrate of a polanzmg plate. • ,a tie 

ra06?] Although tlo silicon on sapphire is used as a substrate of a polanzmg plate m dra^mg IQ , U is 
Lot liiiited to Sis number of sheets, and an ingredient with other still higher thermal conductivity, such as 
not only sapphire but fluorite, a diamond, etc., may be used. , . ^ a f\.,r.A*^ h^^^ 

[0062] As mentioned above, although the example has been explained, f'^^^^^}^'\\^^t^^^^^^ ^ 
Uen mentioned as an ingredient with high thermal conductivity, not only these but a diamond etc. may be 
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used. Moreover, it is not considering an ingredient with high thermal conductivity as a substrate of a 
polarizing plate, and you may stick and use for a display device like drawing 1 7 , and may use tor the 
both In addition, you may use for the member which requires a thermal load alteniatively. 
[0063] Moreover, the substrate of a polarizing plate and the substrate of a display device may consist ot 
two or more kinds of ingredients. In that case, the plates which consist of two or more kinds of ingredients 
may be stuck, the thin film of another ingredient may be formed on the plate which consists of a certain 
ingredient, and after mixing an ingredient, a substrate may be fomed. However, in order to attain the 
purpose of this invention of mitigating a thermal load, as for at least one of two or more kinds of the 
ingredients, it is desirable for thermal conductivity to carry out to more than 2W/(m-K.). 

[EfS of the Invention] As explained above, according to this invention, by taking an optical element or 
changing the posture of an optical element to the optical path of the color of at least one light m two or 
more colors While being able to reduce the number of configuration members required m order to face 
changing the purity of the color of at least one light, and to be able to mitigate the thennal load to a 
display device and a polarizing plate and to mitigate the thermal load to this display device and a 
polarizing plate By low-electrifying a cooling fan, it becomes possible to attain m.tigation-ization of cost. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
daxnages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 




[Drawing 1 2] ^ 




[Drawing 4] 
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[Drawing 7] 




[Drawing 8] 
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